We cleaned S. purpuratus test, spine, and newly settled metamorph calcite prior to dissolution for ICP-OES analysis in order to remove Mg and Sr associated with non-skeletally bound 
(e.g. Pak et al., 2004; Shen and Boyle, 1988 ). Prior to adopting the H 2 O 2 method for preparing our samples, however, we compared several methods for chemically cleaning S. purpuratus test calcite powders (similar to the methods tested by Pak et al., 2004 for cleaning live planktonic foraminifera). Because our cultured urchin metamorph samples had been heated in a muffle furnace for ash free dry weight analysis prior to elemental analysis (Sanford et al., in prep), we also tested whether this heating affected S. purpuratus calcite Mg/Ca and Sr/Ca. Pak et al., 2004: Several calcium carbonate plates from an adult sea urchin test collected from Bodega Marine
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Reserve were homogenized to a coarse powder with an acid-cleaned ceramic mortar and pestle.
Approximately 100 mg of homogenized calcite powder was transferred to two aluminum weigh boats and heated in a muffle furnace for 4 hours at 500°C. The remainder of the homogenized test calcite was not heated. The heated powders were further split into aliquots of 1-2mg of calcite powder in acid cleaned 0.5 mL microcentrifuge vials. The unheated powder was split into ~1-2 mg aliquots in acid cleaned 0.5 mL microcentrifuge vials. The unheated aliquots were then subjected to the following treatments: Unheated group 1 was rinsed once with Milli-Q water (sonicated for 2 minutes) and received three treatments of buffered peroxide (500 µL of: 1 part 50% H 2 O 2 and 2.3 parts 0.1N NaOH at room temperature for 1 hour, sonicated for 2 minutes every 15 minutes), followed by 5 rinses with Milli-Q water and transferred to acid-leached vials (Pak et al., 2004, Shen and Boyle, 1988) . Unheated group 2 was bleached (500µL of NaOCl at room temperature: 2 hours; sonicated for 2 minutes every 15 minutes), rinsed with Milli-Q water (5 rinses allowing powders to settle to bottom of tube for 5 minutes between siphoning water off), and transferred to acid-leached vials (after Pak et al., 2004) . Unheated group 3 was minimally cleaned with three seven-minute rinses with Milli-Q water (sonicated for first two minutes) before being transferred to acid-leached vials. Unheated group 4 received no cleaning or rinsing. Following heating in the muffle furnace, the heated powder aliquots group 1 and 2 were subjected to the same chemical treatments as unheated groups 1 and 2, respectively, in order to determine whether heating in the muffle furnace influenced calcite Mg/Ca and Sr/Ca composition. The samples were dissolved and analyzed for Mg/Ca and Sr/Ca following the technique described in Section 2.3 of the main text.
Results:
Mean Mg/Ca and Sr/Ca values from all six cleaning methods tested agreed within +/-1SD ( Fig.   S1 ; with the exception of the Mg/Ca values from heated group 1 (muffled + bleached treatment), which only overlapped with 3 of the other 5 treatments tested). Therefore, we employed the peroxide method used for cleaning live foraminiferal calcite described by Pak et al., 2004 for cleaning all of our urchin calcite samples (equivalent of the method applied to Heated Group 2 described above). Given that the cleaning procedures described above are designed to remove any non-"intracrystalline" organic material (organics that are not bound between or within individual calcite crystals), these data suggest Mg and Sr are bound within the skeletal calcite lattice, most likely via cationic substitution for Ca. Thus, the chemical cleaning methods tested are appropriate for trace elemental measurements in this study.
